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(54) SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a liquid 
crystal display which has a high degree of integration of 
TFT and has a satisfactory productivity and high 
reliability by efficiently gettering elements of a catalyst 
for accelerating the crystallization of an amorphous 
silicon film from a channel region. 
SOLUTION: The liquid crystal display can be 
manufactured by combining formation of a gettering sink 
outside a p-channel type TFT region and a process of 
self-alignedly removing a part of a region, where the 
elements of a catalyst are gettered that is located 
outside the TFT region, by a source interconnection or 
drain interconnection. 
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<Pf-***«TFT> 



THIS PIVeE BUNK (MS"" 



TFT ^^r^^mi^mmcis\.^x. 

«-T F T ^mfsimcmmir^mmt.. mmm\^si^^m 

T F T^*-t■5¥^^$:i^g^CioV^T. 

MiE^ 3 (oxsr'# (btitz^m^^ts^mi^mkcMLx 
mm^(oi 5m^zm'r^7zm^m^mmm^^m4<D 

Ltzmm::mmmm7vm^y^y^v ^ij^^^s^sox 
^lam 3 (OTMxn hfifcmm^^t^^mwm\zn\^x 

I/- if- 5t 5 V N Ji5i7t ^ tt-t- -5 m 4 CO X@ ^ , 
^IS^4coX^T'#e>tL:fc^^^-^tf^#«cJKlcML-C 

xm<b. 

^J!lQ^F^-5(D*i. P^^^>/uSiTFT^*S(D^{Rijr-^^ 

K^^friK^fl^^-r^s 1 oxm<i: . 
^«):^i-^^^7c^^^;jD-r 2 oxm t . 
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mmw.^(OTMxnhMz^m^^ts^m{^m\zn\.x 

mm<7y^. TFrmm<D9[-m{zmiihtitzmm\t. 

umme] ^mmm^^'t^mm±izmm%:'St^^^B 

wi^^^^n^mf^m\z^Lxm0&w^^m^»m(of^M^it 

^^^irhmmjzm^mn'r^m2 (Di:ut. 
mmmmiz x ^ mm$^^mm^^^ait $ ^ ^ 3 (oxm 

20 n\u^4<oTMxnhMzmm^^ts^mwm\zn\.x 
mm^(o \ sm\zm'rh%m^v^^:^jvmT¥Tm'i& 
(D^mkzm^mzmviir^m^ (Dunt . 
mmMmkzx,^mi^mmm(o\ 5m\zm-t^5tm^m^ 

ffiiiKcoi^. TFT^^Oi51^^R|J^c|3:^j■f^^/cm«li^ 

30 im^^7\ mi^^^Jbm.m^^Q<D\,^irM^—\z^\^^ 

MlS)tta^7c5^^Lr«N i . Co. Fe. Pd. P 

mo 

im^msl fg3R3S3 7!7Mlf3^^6(7)v^-rt^;^l--(c^o^/> 
BUlBii^^Ol 5]^(CJli-57E^^ LT. N. p. 
As, Sb. 'bL<fiB i7!)>^b5ll^t^fc^>/^< i t»-o 

lo 0 0 1 1 

^mv^m^^^^it\^xw^^^ixtz^^B\^^m^m^mm 
\.f^^m{i^mm.i6^xi^<Di^^ijm{z^^ 0 . mzmm± 

izWiM h 7 Vv?>^i? (Thin Film Trans 
i s t o r : TFT) ^Jf^^LftT^T^^y-^ h ]) ^ ^ 

m&(oim:fjmzm'r^o 

[0 0 0 2] 

50 nTv>5>o ^(D:k^tjim^{t.^mxmjLmz'^h,tL:^y 
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[0 0 0 3] 'tx\z.:^^v :^mm±{z^^^^mmm^u^ 

fz.lb(D^mt LT. 7-130652 -^^^IBgc 

[0 0 0 41 ^c^fi^$ff»lMaE7c^(7)^tffitcJ:l9> 
^^Mo^B^{h:?£S^5 o--! 0 O^Ct^l^Ttf^ri: 

7!>^'^igT'fc«9. ^^B^klC^i-^BffBl'^ 1/5-1/1 0 
[0 0 0 51 L;6^L. Buf5MjS7c^<h 

[0 0 0 6] ti^oT. f^^Bitrntrnmycm^i^^Mm 

[0 0 0 7] z(r>^y^^)>^^m\^^xfmjtm^^^ 

'i^fz{t.^wthwmt\^x\t.. m^\'f^m^ \ 1-54 
7 6 o#<5^^(cB^^$tiTi'^'5o m<^num<ommmi 

[0 0 0 8] :i<D:^mxn. TFT(D^mi^m(omm{c 

jfy^ \) :yy^i^3 0 2:^*^^nbtiX\^^htiiby<^—^ 

T F T -5 

[0 0 0 91 — IIJfe«^J3. SIJS^j4*5j;T/^JS^j5 
^h<DXhho 

[0 0 10] E]4tc^i-J: 9t-<^'- hiS^ 

4 0 9*5it/4 10^^>^^ t l.X^E.m^^\zyy^ 

V>^->:^^ 4 0 3-^4 0 e^n^^h:^&xh^. tf 



(3) #^ 2001-352073 

T4 1 lfcSl^fi4 1 2CO^*S(7)^iHfJ(-y^y^y ^i/v- 
^;^>yUMTFT4 1 1 (7) V - >^ |Mfe^ 4 0 3:ioJ:U^KU^ 

^i^4 0 3^Sj:r/Kl/^ V^«4 0 5{Cj:«9#<07jfn 
[0 0 1 1 1 t^>i/xm(c::ibNt5;^/^— 

[0 0 12] 

20 m^^^^m^<n')^^mmm^ox\^^h, 

[0 0 13] ^y^V y^iy>i^^TFT<DmmiZ^i1- 

ht. mm^$}m^mTi.T FT <Dmmm^mit>h:itr> 

^^y^'J:y^ir:b:LtX^h, 

[0 0 14] -^tz^y^^J l^y^^ Vm^J&(OtimzF 
^^^Jl^TFKDy—Ps^i^Lid^XJ^ KU-f >m^iZ^ n 

30 m<D:y^/i'—-yy h^i&T^'thZt^J:<'^^^/i^m^<0 

^mytm^^y^ y >y'th:itxhho 
[ 0 0 1 5 ] LT. ±^m 1 (DWkmRrjm 2 (DWkm^ 

b^mx<>!fy^ ]) ^y^tis TFT<Dmm^T^m<. 

t^mmt-tho t-fz. mmz. :^mm^m\^^xm^B^ 
^^mm^im-rh:it\cxox. ^(om^BrnTj^mm^m 
\^'tzmn^M.(DffamisxmBmi±%:h\^±^^h:Lt^ 

40 [0016] 

[um^m^'thfzib(D^^] iMmm^m^irhfz 
^'^m^z.^'^ia.hm^jtm^^y^'jy^-th-t 

[001 7] y yVi^l^^^TFTm^(D^m\C 

LI^^l;i. ^y^])i^^^y:y^^TFT^i$L<r>^m\z.n 
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[0 0 18] ^ZX\ T^^m^hit. P^-y^yu^TF 
^Zti:n:ttio V^iifi^^^^^m 

[0 0 19] r^JzptC. *^?^(1^^7C^^ffiV^T^ 

-^mxh^o 

[0 0 2 0] rrT% mffB^t^nh-]s:-t^mm7Lmt\.x 

fiN i (-iy^/U) , Co (rry^Uh) , F e (^) . 
Pd . Pt (6^) . Cu (^) ^L< 

So 

[0 0 2 1 1 ^/c. *l^e^tc^ol^T. y-y:?' y ^i/i^v 

^irLTJi. N (^^) . P (yv) . As (^^) . 
Sb (Tl^^^l^) . B i (t:'>^-ry<i) ;iiS^lflbix. # 

[0 0 2 2] fj:io, :^^^SIc:^oV^T. ^ 

[0 0 2 3] 

v.mi (A) y vi/x^T'iD±Dii]^^L. 

^1 (A) tC*3ttS A-A' »rffilil^l2Il (B) i^CTjk 
[0 0 2 4] *-r. ?Sii^l 0 l(i^j^7C^^fflV^T^ 

So ^6(c, ^^#ffi^iiT-;!ra}R^s^m^fi&ttei 0 

W^-^^n^^^TzM^fy^^y^^^y^yifX 0 2 icy 

i/iS^y ^-^-rs (mi (b) ) o 

[002 5] 01 (c) (ox.o\z^-Ytimm\ 

0 6. y- hiani 0 i^^xj-^xmf^m^mx o 

m^-t^o Z<Ot^. 1 0 ltcfi^^;^yu^i«l 
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03. y— ^®*Sl 0 4ioctt;JKU-<>ffiigl 0 5^^ 

^o:^jfeT*?fML-rio<o $e>(c. ^iSFa^itei^^i 0 

■ mum 1 0 9 m i 

(D) ) o 

[0 0 2 6] ^6tC, y->^iaSl 1 OjSjit/KU'-Y^ 
ifii^i 1 i^?FM1-6 (Iji (E) ) , rcTy—^SE 
iHl 1 0 7:fei;r/Kl^'r>'ifiSl l l ^-^^^i!^ t LTg 
/(? BS-e-^^lcy^x^J^ y yif^yy^ 1 0 2^3i^y^>yLj^ 
(Hi (F) ) o 
[0 0 2 7] i eM-^6^{cy >y y y{fi^y^ 102^ 

l^5&i-5c:<ktcj:«9. ®ffl^^^a/^:bTt-</5/i^y >^ 

$-^5^ ^;^^T'^So ^fc. ^mmt^v^ ')y^'y^y 

tLTv^-5;^i^ mm^%:nm.\.xyxm<r>7i.\zw^^ir^z 

2(? [0 0 2 8] ^^il^?51ll^^coV^TII! 2 ^{f^-oTlJiSg-rSo 
ia2f±. P«9'g^o;fcN5"-t^^/t'^TFT:JoJ:t/P^i'^ 

/i.§jTFT(DitMxaT'fe«9 . m2 (A) fty>^^y> 

i/imT'(D_h®ll^^L. 1212 (A) tC*5*tSA-A' 
1^® 11^112 (B) (C^-to 
[0 0 2 9] :$:^^rt>. ^-fMtt^ 2 0 l:^oJ:t/2 0 

2^i^j^7C^^^l^T/S^9{b$tL. ^ btCjl^^COl 5 

0 3. 2 0 4*5j:t;!2 0 5^?fM-rSo ^^T% 

ffl^4'T*J[J0^^^^tTV^?§fiii2 0 l:^oJ:t/2 0 2 (C-g- 
%^^fkmzM-k^ y ^ y^^y>i7 2 0 3 t>L< (12 
OA\Z^y^^):y^'t^ (112 (B) ) „ 
[0 0 3 0] wiU^y^V >i^i^y^ 2 0 4^X-(J2 0 

Sit. f^i±m2 0 2(Dy—p^m^^xxj^Yi--(ym^x 
[0 0 3 1] ^-hmmm2 1 0, ^-hMm2 

1 l:f6XV^2 1 2. 3feWc^l«ra*6iB:lg[2 1 3 ^rJi^fig 
i-^o Z<Dt^. m\^m2 0 l^Z\t^^:^^/umm2 0 

40 7, y-^^«2 0 8 joJ;T/KU^>'^«2 0 9^ff^^ 
I^«ltc^^4^2 0 2(tli^-v^/Wffi«K2 0 6. y- 
;^^«c2 0 5*5J:U^KW >fi«2 0 4SrJ^^Ur*5 
<o (1112 (C) ) 

[0 0 3 21 $«btc:. ^immtmM2 l 346J:U^y- 
Mfe^®[2 1 0^3Z5/^vyU. ^f£y->^ffi«2 0 5 
^^Xf2 0 8X11 Kl^-r >'^«2 0 4*Jj:t/2 0 9 (C® 
M6^lC2Si'ii^^ S/ti^Jco;^^! — 7jx"/U'«i5 (^7L^) 2 1 
4-2 1 eSrJf^^-rS (112 (D) ) p 
[0 0 3 3] ^ e>(C. y— ;^iEjS2 1 7:JoJ:t/220M 
50 Kl^><>'K«92 1 8*3J:U52 1 9 ^ff^fifei-S (02 
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(E) ) e ::rT*Ki^-<:/iEjS2 i S:}aXrj2 19^^ 

18, 2 1 9CO{«ffi(D-g=|5^^ttg2 0 1. 2 0 2(D^ 

(1112 (F) ) e 
[0 0 3 4) *«^^^:jol^Tt>. gBM^WCiy^y^y 
Vi/ixv^ 2 0 3^l^^i-^r V:?^" 

[0 0 3 5] ^j^^t^^ffiV^TlS^o^b^tl/^c 

*fc. ^<D^o^j:iimt:^t^m'T-jfm^m^:inLxmm 
lo 0 3 6] Mrt^mat. TF rfj:t^(D^mi^mf-^m 

[0 0 3 7] 

<}: ^ ia ( CIS f t ^ n ^ ^ ®J m (7) T F T ^ 1^ B# ( C 

(om^^m^xh^CMO s ie]SS:io<i;a h 7 v;^ :7 r 

[0 0 3 8] ElS (A) {C^oV^T. ^^5 0 0(C|i, 

\z,m^m^m^\.fzh(D^mmt\.xh^\^\ mmm^ 
m^\^^'7:^^y^mm^m\^^^^th-^mxh^o 

[0 0 3 9] -tLT. m^^O OCDTFTtmi^^tl^ 

X. 2 0 0 n mm<Dmitmitmmm^m^i'^o 

[0 0 4 0] SggLTT^MS 0 1 (7)±(C2 0-- 

1 oonm(Dm^<D. ^^aW^mi^m (^mmmxn4¥ 

^mmmmm {r^ji^yr^t^') ^:ym) ) 5 0 2^^^ 

t^^(D^^mW(Dit^m.^mW'm:%:m\^^h^thx^^o 

[0 0 4 1] -?:LT. #^5^7- 1 3 0 6 5 2#^«t;i 

M^jr-li^^B^S^^) 5 0 3 ^ffM1-6o f^^^l2« 



(5) ^Wi 2001-352073 

8 

[0 04 2] ^aa3S^fli^gpt:ifi4^5t;^ 

^^n^^fzv^mxiimMm.^rj\^\ wskw^mm^^ 
^nW^mm::^it^^t^h(oxh^o ^mmmx\tm<i^ 

mm.^Mzi^m^m\^^xh^\^\ ^^mwm.mm:\^ 
^il^t>^^'5*3fefBV'y ==>'JKt#3^fBi/y =t>'igt^^ 
^Mmmxmis.^in^^^wmmm:\m^BU^ 
10 •^^'t^'&mmxh^o 

[0 04 3] ^fc. mufkm:7tm^^^^wmmm\z.w:m 

[0 0 4 4] ^f8®3^^]Kti^^7K^4f-t>J:S^N » 

*L<fi: 400-55 0 t:T'S:^^iJ[}Dfi L xf^m^m 

^=?tV\ ^^7k^»^5atoin%JL^T^ Lr^B^B{t:(7)Xa 

[0 0 4 5] m^. ^^fBm&mmso 3(c^ltu— r 

-;e»^^^'t-6^ ^WM-t^ (115 

(B) ) . i: LTIi. ^°/w;^^^^^fcJliIM 

--if--t3 L< il^N d : YV04 I/— CD2fi5l^i^. 

30 «3i^i^^^/cfim4i^^zS^ffiv^Tt>av\ 

[0 0 4 6] ^fc. l--if-^(7:^{^:bDtC^>'7^7!i^^|g 

5) L-ctAv\ =7:y'f9tt\^xyt. y^vL^i^y^yf, 

[0 0 4 7] /^jb\ :i<^J: tf'-5fc*)^«i7>':?' 
3fct-J:!9lR*aS (T^-/i-) ^Jfe^XS^^T:=^-yuX 
^0 ^<^v>3c 3fer:=i-/i-x^jiM^rBlT*i€ya^^S/0>tTx. 
^tz}h. i^y:^^mmm\WA(o^^^w^^m\i^^m'b 

[0 0 4 8] ;*:|life^rMi. 

if-*^^*t(C;^JDX LT l^-if-r ::^-/l'Xm^tT ^ o 

if— r^— /i-^f^li. Sb^;^>^ ^ LTX e C 1 
50 5 0 5 0 0mJ/cin2 (ft^6*){CJi 3 5 0 — 40 OmJ/c 
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[0 0 4 9] ±fB^#T-fTiPiX-5 U~if-T::i— /UXg 

[0 0 5 0] ifetc. ^#bK^^^5 0 3±tc:^o;f:i^i|^ 
^P0#(7>^Cie>lC»Slflg 5 0 4 ^ffMi-5o (J^SIIK 5 0 4 
Hl00~200nm ^ L<lil30'-170n 

7> (B2H6) ^w^9tm\.fi^^xzf'7 x-^mm\^fz-< 

[00 5 2] wtOX^gtClJ: 9 1 X 1 O^s^l X 1 O^Sat 
oms/cni3 (ft^&«)(cji5 x i O^^-^S x i 0''atoms/c 

i^m«^P^^3^^ffi*fi (b) <lr5t«f S ms 
(C) ) o 

100 5 3] »:tc. Ui^;^ 5 0 5Srl^^L. ff 

fclCUv?;^ h-v-;?;^ 5 0 7-5 1 5o L 

t\^^0) ^^:?JDLTNM^M-r6^j^i^^*S5 14-5 
i8Sr?gfi8-f5o **5, N^^^fii^Tc*^ urn. 

fflv^^c^;^^^^^) (Iil5 (D) ) o 

[0 0 5 4] rco<g:Sffi:^ffi#)^«c5 1 4-5 1 8*i. 
^(C?{^^^tL'5N^-V^^/US^T FT{C:fcl>T. LDD^ 

:iXmf^^tlti^fp^i^m^5 14-5 1 StCJlNS^i^ 
^yc^it^2x 10^6 — 5X1 0 » » atoms/cm^ {ft^0<j(C 
(i5 X 1 0'7— 5 X 1 0»8atoms/cin3) cD«ffT*-&^n 

«:^tf^M4^fii*S^N^^tti^«S« (b) t5£ai-r5o 
[00 5 5] fjiis^ :izxity:t^y^i^ (ph3) ^ 
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1 X 1 0^^ atoms/cm^ (DmrnxmiJUi-^o W 

si^e coxsT'fi. ^*SJK5 0 4^^^LTgs«v'y 

[0 0 5 6] Kk\c^ ^mms 0 4^m^Ltz^iks *£fs® 

T, f§<±ii <!: 9 ) 5 1 9-5 2 2 ^JfMi" ^ (11 5 
(E) ) o 

[0 0 5 7] rcr-Uv^^ h-^^^iJ' 5 2 3 — 5 2 7^?f^ 

m^i^^Tzm^^t^^f^^mms 28-53 s^m^-r 

ffii/>5>o wwT*f;i. yity^y-^:^ (PHs) ^ffiVNfc^ 

t&v^) T'tfi\ wco^i^^coy :/coSStii X 1 020 — 
1x1 O2iatoms/cin3 a^i^6^(cfi2 x i 020 — 5 x 1 

^w^x\^m7^wk7m^^ts-^w^w$.^nm^wk 
20 mm (a) ^^^-r^ (1^5 (d ) o 

[00 5 8] Uv^J^ h-^J^jJ' 5 2 3 — 5 2 7^ 

(RTA?^) xff^:ity^*^X^^o :^zx\'tyT—^-:^ 

r^^-yi^rnxmrnmnm^noo mm^m-x. mm^m 

^4'IC^ol/>T3 0 0 — 6 5 Ot:. Sf*L<(i400 — 5 

5ot:. rrT*{i5 5ot:. 4mm<omi^m^no m 

6 (A) ) o 

30 [0 0 5 9] ^(om. :^mt&m{:i^^^x$¥^am^mm<D 

^^x7jk't:^\^ic^W}Lx. mm(Dm5 (F) (Djimx 
?F^^$tL7ti^«St;iy ^-^^tf^^s 2 8-5 3 3icffi 

mco^i-^^/UJfMStSS 7 0-5 7 4tiBflf5/l4i«7C^CD 
aig;655 X 1 0»7atoms/crn3JlijLT (»*L<*llxio 
^«atoins/cin3igJlT) t^^^So 
[0 0 6 0] ^fciS{Ctfrf5M^7C^i^y:y^57 y Vi/i^-V 
40 ^tt^otzmm (F) c^XST'?gfiJc^tV/t:^^6^ 

®«c 528-533) \^Mmm:\^mm5tmfi^wii^\^x 5 

X 1 0'«atoms/cm3i^± (f-t^^^tcji l x i 0^9_5 x 

1 O20atoins/cm3) t7?»S-C'#^E-r6 J: 9 (-^<^ 5o 

[0 0 6 1 1 fsi±^5 1 9-5 2 2^aory- 

Mfe»lK5 3 O^rjFi^fifei-^o hiteSiSS 3 011. 1 
0 — 2 OOnm. $f^L<ll5 0—1 5 0nm(^)Jl^lC 

2 O i: S i H4 ^IS*5f^ L3tgifc«fb^*Ki^ 1 1 5 n m 
^^I^^d^i^fife-t-^ (06 (B) ) o 

i(? [0 0 6 2] ifetC. hifiiSS 3 5-5 3 8 <!: LT. 
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lli77^L/c^V^7!^Sjp:$ 5 0 nmCO^fb^^^^-r^^ (WN) 

tm^ 3 5 0 nm<D^>'^/u (Ta) t(D2m(ommm 
^^m-t^ me (B) ) . ^-v^mi±mm(Dmmm 

[0 0 6 3] ^7t. :*:|lffi^]Xfi|l!6 (B) {ZTjki-Xo 

-^-hSa^^ LTti. (Ta) . 

^^>' (T i) , ^y^^xV (Mo) , 
(W) , iJ^ DA (C r) . ^>]J {^\) 

[00 6 4] h-^y^^?' 5 4 O^ffML^^"— 

tb/ii^jfsfiil^ffi^ 5 4 l:fc*J:U^5 4 2 t;l^itui^(^5"^^>/^ 
K-:7^XST*^^ tb^TKn >'»g J: «9 t> 5 - 1 0«f^ 

(f^^^6^(:iHl X 1 016^5 X 1 O^Satoms/c 
m^, A^^^tCfi 3 X 1 0^7'-3 X 1 0^8atonis/cm3) 

Y^m^nmmm (a) ^^at-^ (me (o ) « 

•^CVD^T-S iH4, N2O. NH3^jf^^^i}-;^;^^ L. 

1 /£ mi^^^^^iks&'fks^jK {^x^mmmmii^ 25-50 

atofnic%) ^fflv^5, 
[0 0 6 6] ^(D'^. •^tb-€*XO«ST*m^!jP$tlfcNM 

^ p ^^lisfei^Tc* ^^t^{ki- -5 A?) {;i«itosixm^ 

&) -ctf 5 w^;dST'tSo rrT*fi>'r— ^>;^T^-/^ 
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